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(54) HIGH STRENGTH AND HIGH TOUGHNESS ROD MATERIAL AND ITS PRODUCTION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a tiigh strength and high toughness rod material by 
controlling the diameter or the length of the minor axis to the value equal to or above a 
specified one and allowing it to have a structure of ferritic grains in which the average grain 
size is controlled to the value equal to or below a specified one in the whole of the T cross- 
section as well as carbides. 

SOLUTION: The diameter or the length of the minor axis is controlled to ^5 mm, and the 
average grain size of the ferritic grains is controlled to ^2 nm. The ferritic grain structure is 
composed of fine equi-axed fenitic grains, and the volume ratio of carbides including 
cementite is preferably controlled to ^20%. The chemical compsn. of the steel is preferably 
composed of, by mass, ^0.80% Si, 0.05 to 3.0% Mn and ^0.10% Al. The T cross-section 
denotes the one vertically cut in the longitudinal direction of the rod. it is produced by 
subjecting the steel to multipass hole type rolling at 400°C to Ac3. By successively passing it 
through passes with different hole shapes of the square, ellipse or the like or rotatively 
inserting the material even if the hole shapes have the similar figures and executing rolling so 
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as to cause deformation oWer than the similar figures, the convertiorTbf the structure of the 
horizontally cut L cross-section into the equi-axed one is also made possible. 
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